Development of gonadal feedback regulation of gonadotropin gene expression and secretion in female rats.
The postnatal development of the gonadal negative feedback control of gonadotropins was studied in female rats. Neonatal (5-day-old) and randomly cycling young (60-day-old) and more mature (180-day-old) adult rats were ovariectomized, and half of them received Silastic implants containing the synthetic estrogen, diethylstilbestrol. The neonatal rats were killed 5, 10 or 15 days, and the adult rats 7 days after the operation. Age-matched and sham-operated animals served as controls. There were no statistically significant responses of serum LH or FSH concentrations or of the pituitary gonadotropin subunit mRNA levels to ovariectomy at any of the neonatal ages. A marked increase (p < 0.01) after ovariectomy was seen in serum gonadotropins and in the cognate mRNA levels at both adult ages. In spite of the weak feedback response of the neonatal rats to ovariectomy, diethylstilbestrol suppressed the basal pituitary gonadotropin concentrations and the specific LH and FSH beta-chain mRNAs (p < 0.01-0.05). These results demonstrate that the gonadal negative feedback regulation of gonadotropin synthesis and secretion is not fully developed in neonatal and prepubertal female rats before 20 days of age. This is probably due to the steroidogenic quiescence of the ovaries in early life. However, the capability of the pituitary to respond to negative estrogen feedback has developed in the neonatal female, as demonstrated by the suppressive effects of diethylstilbestrol treatment on gonadotropin secretion.